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During  the  period  of  this  grant  I  wrote  eleven  research 
papers,  edited  one,  major  research  symposium  and  supervised 
to  completion  the  Ph.D.’s  of  two  graduate  students.  My 
research  was  conducted  on  three  main  themes:  First,  explicit 
solution  of  a  variety  of  nonlinear  partial  differential  equations 
their  integrability  and  the  stability  properties  of  such 
problems.  In  this  area  I  wrote  four  major  articles  and  found 
what  I  believe  are  major  new  approaches  to  this  basic  problem. 

I  found  a  method  to  extend  work  in  a  finite  degrees  of  freedom 
to  infinite  numbers  in  several  space  variables.  This  idea  is 
reported  on  in  papers  [8] ,  [10] ,  and  [11] .  In  addition,  I  ex¬ 
tended  my  general  notion  of  local  analysis  to  more  complicated 
stable  singularity  types  (namely  cusps)  as  reported  in  paper 
[7]  . 

The  second  project  that  I  studied  involved  new  bifurcation 
phenomens  as  reported  in  papers  [3],  [12],  and  [9],  In  paper 
[3]  I  showed  now  to  introduce  bifurcation  in  semiconductor 
device  design  qu-antitavely .  In  paper  [9]  I  discuss  bifur¬ 
cation  phenomena  as  they  occur  in  classical  mechanical  systems 
describing  periodic  motions.  In  this  way  new  computation  methods 
discover  new  classas  of  periodic  motions  not  previously  known. 
Finally,  in  [12]  I  was  able  to  carry  out  research  on  a  new  bi¬ 
furcation  phenomenon,  nonlinear  desingularization  for  type  2 
superconductors.  This  work  makes  quantitative  ideas  which  had 
previously  been  purely  descriptive. 

My  third  project  describes  constructive  methods  for  ini- 
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plementing  the  calculus  of  variations  for  concrete  physical 
problems.  Papers  (2],  [5],  and  [6]  are  devoted  to  this  topic 
and  describe  a  whole  new  constructive  point  of  view  in  calcu¬ 
lating  solutions  for  the  relevant  problem. 

In  addition  to  all  this  I  organized  and  published  a  con¬ 
ference  promoting  new  connections  between  mathematics  and  science 
and  hign  technology  in  a  nonlinear  context  based  on  the  ideas 
of  J.C.  i4axwell.  This  was  the  first  conference  of  its  type 
and  drew  an  enthusiasti-reception  that  is  having  important 
ramifications  in  current  research. 

I  supervision  two  Ph.D  students  to  their  Ph.D.  degree  with 
Dr.  P.  Costa  currently  working  at  MIT-Lincoln  Labs  and  Dr.  Yi 
Chen  currently  an  assistant  professor  of  math  at  Indiana  University. 
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